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SUMMARY 

A simple \mt\md for .eeftrcftting xDUA libraries taa sstokrc^am q&astitfes of UtRNA is described. It 
comfes ciassicai fcrtrifcrad syBthssis mth the m&vd RNasc H4>NA pdfym^rase taediaied secoM-str^ 
s;pthc$ts JOkayam^. fi, ansd Berg, P. t .MoL Gelt Biol 2 (1982) 163-179]= Ndtber the elaborate ^©ctor^pnm^ 
$$$i$m nm -the classical hairpin loop cleave by SI mdei&e ire used, eDNA thas mads cas fos taalted aad 
clo&^wftta IO^recoisbmaat$ generated 

.pftTtfg mRNA* a&ot&ider&blfi improv^emeat , ow earlier methods. Usmgfe IfuHy s^^aoed 13GQm^tt^£te- 
ii^'bttvinie p^pFO^ttfeepfealin mRNA* we fo&vs sst&bBshed toy s^uwcbsg that th«'i&^oti yieMs Mthfisl 
MWen^i^s«li^/Thia procedure <m§itoaWF *Spffie& ®& M^itat of cDNA Iferariies and thm 



immoucnon 

Skce the first reports <m "the motecuisr ekmiisig of 
cDNAs (Roug£<m Mid Macb> 1976; EMnttiadis 
st ai v tfti& teteotogy ha§ beeom^ mors mi 
mom mtimd. It has waived into a powerful aad 
versatile tool m rnoieaiJ&r analysis of be&h euk&- 
rycjtfe md prokssyotfc gssss. Remit mMltotkms 
feavs made tt possible to done md express mRMAs 
^•feids mood« proteto that would othm^s^ be dirti- 

Ato^aticms.:: AM V, avian ro^^lasiask vsrus j hp, te« p&Vs;. 

4Ja?5iscl§etM&; eDNA,. DNA e<s?s$£f?*gnti&Fy to mRHA;; DTT* 
dfctoteM; kb f ktto&ase pairs; L8> Dark bna&> SE>S> s^Smii 
#d&e$ mlfm; T€A V tddtkit oss&tte a«id. 



cult to purify in tep ai^cmta. Thft mRMAs for tb^e 
^ypeptides are oftm low m. abmdarace;1Efeei*tfore> 
to ^adsfelly a dim^e of fading th© desired 

of dcfne$ from srnaE aanoants of templets taRNA Is 
esaeaSa&l^ To develop a more rfSdent cDNA diO^ei 
^ystm, : e!lGffts h&v© focused ^EteMatfi^ S I- 

(Land si*, Okaj^ama m& S«rg ? 151^, tee 
this step mtrodisses Q0Mid«raW« resijltisg m 
ralte tow nimbtn of toe* gg&seated per #g of 
mEKA and also ote amoves top^ant 5^t«ftas^ 
nsJ tequm^ from dosed mRNAs^ Oks^sma 
m4 Berg (1SI2) desciibe m ei^s»t me&od wM^fe 

specifically desigcsM pliasoiid-v«5ctor primsT, Bjfefty ; 
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outMed, - their cloning system is set up as foEo w& : (1) 
the mRMA Is tfamcribed fofco cDNA using Totalled, 
dosing vector as a primer; (2} aaaealaiig md %stit>a 
of a linker fragment to tbe 't scamhrnmi hybrid, mo- 
lecules thus produced mssres their circulamaiio-mj 
p) the secrnd sDNA swd is thes spte&ed by 
replacing the UNA in the hybrids with D|*A by mMg 
ja oombte&tion of RN&s$ H, DNA polymerase I and 
DNA %&§e before themdecuks are ktrodueed toto 
competent Emk&?tefm mU ©eBs> 

We row report & siaifle modification of the 
Qfc&yama md B«g (1982) protocol Our method 

synthesis, with (2) the novd RNsse M-DNA paly- 
SMfflue taoedtatsd second strand aysth^als. Neither 
fee elaborate vectdr*primer system aor the classical 
hahpiMoop cleavage by S 1 rmcba&e a^s used.. "Thus, 
eDNA ca& be syRthesfead m two simple steps and 
closed iritfomt tether sizisg. to our haads, this 
procedure yields efeijisg efHciesdes; of to 10* 
timmfm mRNA. 



MATERIALS AK0 METHODS 
(a) Ea ss pa^ 

ImE>TBs& a».d chemfcaia were purchased from the 
following suppliers:: AMV reverse: trMiscripta&% Life 
Scknoes Inc.* DMA pe%merasei 1 5 Boelirinpr 
Mannheim BicKshemicals (5000 units/nig) or New 
England Bbtabs; £\ cs/f DNA lipse and restriction 
e&synies* New Etigtaid Siokfes; RN&se H and 
rabbit retjcui:0eyte pcdy(&}*ENA» BRt; terminal 
deoxyiiudeotidji trastfexase, o%>(dT^ 1:S ) 
<%io{dT>o«tolsse (type 7), PL-Bio^be£t)kafe; bo- 
vine a«um aftmafc (fraotkm .Featex®, Mfe 

(t>) DNA and IMA miml|iiiliitbas 

Totsl RNA is prepared by essraation of tissues or 
cultured ceHs with either protdssse K-SDS (Hall 
et al, 1379} or gaajsidM^.thioey^!^^ (Chkg^'in et 
&L> 1919% 3Pq1}1A) * HNA i$ ssles&ed m cfMgp(tfI> 
e$Mo§& T^sformatio-s of £ €3$ EIU with chtae- 
no moleedes is- as described by Peacock et at 
(198 1), Mujl-^s&tes are prepared awarding to 
Blmboim aad Daly (1979). Aik&e agarose gds are 



rim according to a published procedure of McDoBeS 
etsL {197?}, Tbe ^bemfcai s-sqy^dRg method is 
used m described by Msx&m and Gilbert (1980). 

Synthesis of flrsfctfxa^ cDMA is carried out to a 
reaction' votas of 20-40 jw$ ^oatoiiig 50 mM 
Tns'HQ, pH8 3, 10 mM MgCI 3f 10 mM DTT, 
4 mM r pyFQpHosph&te, 1,25 mM dGTP,. 
L25 mM dATP, L25mM TTF, 0,5mM d€TF t 
IS^fi^O of [a-%]dCIT 3000 Ci/mmot), 
lO^Mto! of oiigoCdT^^s), 150/«g/m1 poWAr« 
RNA, 3000 units reverse transeripta^/mLfor 30 mm 
&i 43 t5 C The reaction is stoppisd by addrng EDTA 
to 20 mM, The products ure extracted mih pkmai 
md precipitated with e£h&noi oat of 2- M NH 4 - ace* 
tate descntei by'Ok^sma arid Berg { t9S2). Tile 
sx»oi«jts of fet strsnd s synthesized are estimated by 
assayiK^ TCA~m«ofebk radioacliviiy. For secbad 
strand syxsth^S^ up to Sim ng of sisgttHtnmded 
eDHA(:U, s I /igofhybrid)c3£i fee processsdid 100 pi 
of 20 mM Tns - HO, pH 7,3, 5 mM MgQ a , 10 mM 
(NH^S0 4? 100 mM KQ, 0.15 mM ^HAp, 
50M/mi BE A, 4D.^M dNTFs, 15 tt»its/mi of 

cvti EN&se .23N0'.UQi£s/iol DMA polymerase i } 
lO iinitsmii B.coii DMA iigase. Inctib^tioiis are 
sequealidiy 6Qm.m ^ 1.2 C "C arid ^0 min at 22 *C 
■EDTA b added to 20 mM to stop &e reaction. The 
products extr^ted with pheno! twi.ce : said ihm 
pmxpiMsd out of 2 M.NH 4 »&<;6t8<$ twio«.«$ .de* 
scribed above. Thi$ proefidorB yields doable- 
straad&d cDNA that can, be £mied and ebasd 
withoiit further skbg, An ^lytical stscond-stntiid syn- 
thesis with reverse transcriptase i« t:-srri«d out as 
described by M^srs et at (1980), 

A ciomng vector with a low traasformatiota 
ba^kpo^nd t$ mmmimtky prepared m follows: 
200 m of pSH322 are mt, to completion with Ec&RY, 
The DNA is purified by phmol mzMtkm mtik tte 
sedimested through a sucrose gradient (Morgard 
©t .aL, If BO). Oradi«»t fractkms are assayed for A^ 
and for traasfarmation baekgro^ad, Fracdotis 
costamiag DMA with low iFSUisformatEois dSdeaqy- 
iffft pooled and c^o<cse»trat«d by ethtmol presdpi- 
tatiOHv It is oar experience that IteriKatiott of the. 



piasmid without subsequent gradient jprfficaiion 
yields a etonmg vector whose traBslbrmatioti 
background k still on the order of about 10 col- 
onies/ngt Gradient-purified vector, on the. -other 
hm&t yields about I coloBy/ng or less (supercoi 
efficiency *-20ttM000 eoiomes/ngX. TftStag rf this 
vector is carried out under the following ooaditlotis: 
200 mM K cacodyMe, pU6$, imM CoO^ 
0.9 mM dCTP, S-mg/inS BSA, Img/tal £ctfRV*cut 
pB-R322, 1000 units ternimat -trsn'sferase/ml for 
SO mki at22*C The enzyme is then fre&t-kt activated 
for 10 miti at 6$*C The vector is «sed as stith 
without farther ptufficd&ti* Tailing of the cDMA 
with dGTF is carried out under similar conditions. 
We mmtiy use 100 og of cDNA in 40 ^, with 30 
units of terminal transferase for 60 mm at 37 *C, 
folio wed by heat ismctivation, Under these con- 
ditions, jtucfaotides are added to each 3'-ead t 
a length that is required for maximum transformation 
efficiency (Peacock et aL, 1981), To fed the maxi- 
mum aumber of ekmes obtainable per weight input 
of cDNA* we usually titrate several annealing ratios 
(Le, weight ratios vector :cDN A), For eDNA derived 
from cellular poly (A) + RNA and thus heterogeneous 
m size, ratios of 10: % 20: 1, 50; I ? 100: 1, have proven 
to be useful Atmeali&g is ro&ve&k&Uy done in 50 #1 
of 10 mMTm - HO, pH X.5> I mM EDTA, ISO mM 
NaCI at total DMA concentrations of 0.5 fjg/ittl or 
less (Peacock el aL, 1981) for 60-90 min at 58 °C 
Tran^fom^Uon is earned out by adding 100 $ of 
CaCV^ompetent cells and subsequent plating onto 
L8 +. iOO ^g/M ampidllm. 



RESULTS AND DISCUSSiON 

(a> GUfom cDNA 

-We. used rabbit reticulocyte poty{A)""RNA to test 
the validity of our approach. RNA was reverae- 
transenb^d without incorporating any labelled tri- 
phosphates* Yields for first- -strand synthesis were 
estimated by nmniiig m identical parallel reaction 
which included [^PjdCTP, The .RNA in the unt&* 
belM hybrids was subsequently replaced with DNA 
Using a vari<?ty of differeftt . protocol! IneorporatiOR 
of label into the second strand was monitored by 
analyzing ail the samples after alkaline hydrolysis 



on alkalMe gek m order to dfcteraiim whether the 
RNA bad been fully replaced by DNA* Fig. I shows 
that incorporation of label Sato a fxM length glohin 
DHA was dfearly dependen t on the addition of both 
RN&se H md DNA polymerase I (teftes 4 a&d 6), 
DMA polymerase I *s used under eonditfons of nick 
fraa*ta.&m to ensure complete replacement of RNA 
segments by PKA (Romberg* The ske of the 
s econd strands thtis synthesized was identical to the 
size of tfa« first strands generated 'with reverse tans* 
enpt&se (lane I). Tfa§ RNase H activity intrinsic to 
ifee rever se trim script a&ts (Myers «st sl ^ 1980) is not 
f efficient to g^erate enough RNA primers for the 
DNA p&iymer&se I (lanes 3, 7), This RNase H 
activity \^ries from batch to batch of AMV-reversfr- 
transcriptase (GJ f EmU y personal conu&iiu* 
eatbii), in order to get consistent results* we have 
found it necessary to add exogenous RNase H. As 
demonstrated' in. lane 6, addition of DNA Sgase k 
unnecessary, Although all of the data presented 
Mow have bees obtained with DNA figase in the 
second slrarsd synthesis reaction, we ftave since 

1 2 B 4 B 6 7 

Fig. L Ausitysi-*. of :S€coad^stf a^d s.yntiiesk. fising ^ifferej.u conv 
biiiattotis of ItNasc: H, DNA poSysttetrase I mjd BNA Jspse.. Tbe 
co^versbsi of «nbfe«?ysd gSobin roRNA cDNA hybrid i^to 
i3aubifr=-stf,aftded cDNA was foitowed by ktarporiitEan of 
55 P]dCTP bio thss second .stoxlis, Alt the were kcubat- 

fcjF 30 ffiia t!i 0.3 N NaOH at 46 '*C prior to etectrophofesia: 
0^ a 1% aikaiso« agar^e gel. The g«I was drkd m$ autorsdio» 
graphed. Markers ■vver^ fragments' $f $Xt 74 DNA cut witl^ 
ffo^HI, 'r«« in a pat kna and sfcrnnsd wth ethiaiujn. fe-r^tnsde 
fiwi shown; s«e an\iw« sasA wxm&czH which specify bp), 
L&tis 5: controS^ fahfil£d fltsi stands; taite 2i s&cojid^iraad 
syj?th?5is mlh .revise trajisc^pt&se only; to« 3; se«md*staE«d 
synthesis with DNA polymerase I ■only: te&e-4: s^ortd^irartd 
synthesis with UNss.^ H, DNA pdyxner^e I, DNA Kgase; -Isne 
5: no DNA pdym«fa*c I; Sane &. m DNA %ase; iase 7; m 
RHm* H. 
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fomi that cPMA libraries om fee succemfblly estab- 
lished without adding this etisytae (unpublished 
result^ Rev^rse-traascnpi^e alone eaa be used for 
second straad sjrathesfe, bit the products generated 
nm not Mi length (S&ae 2). This fedmg agrees 
-pufcfisfaed reports {Myers et at, 1980; Boo&e sad 
Sfealka* K»l)» We have not attempted to clone sucft 

Aaalyticsl SI di^estim ofgjobiii eBMA that was 
rendered doraMe^fcrMded m die stod&jrd rc&ctba 
mdkmtes ihm shorn .70% of ifee mecsrpor^d radio- 
activity was S I-re&stanL For duplicity* we »rm ally 
do not ft*«*y -Si-reaa*tsH*c«: but «tme M » 
vessfa from hybrid to doublfrste&Bded DNA* 
Wdght fcpits of cbNA-orethes calcrfatsd based o& 
this asstHEption. Some of the products seen in Bg, 1 
are ctearly twfee Use migi^al &RNA- sip* -of about 
600 aucleotid^ (of, l&nes l s 4, 6> ?). fa these mole* 
eule^ tfee hmpm loop on the first strtad may have 
bee& used as a prkfrmg 'sttu^turs to tie secoad- 
strand $yatiiesk. Of coarse, mck molecules can oal? 
be detected when using & homogeneous template like 
globitt .mRMA. The total amotmt of ttee oversized- 
molecules .varied between experiments. It was usually 
on the order of a few perseaL We have not been able 
to gecctttit for these variadom Sl&ce no Si-midease 
treatment will Mbw s such molecules will not be 
tailed said hence will not be cloaed, 

Ate &e&^*$tfBftd synthesis.* the gjobk cDNA 
was tailed with dGTP and am&eaied to EcoRV<uU 
(Mafled pBE322, Ctaifif d!kieades of about 
don«$ generated p«r of mRKA were 



c&td&ed m these e^rk^£«. Expressing the effi- 
eieaey k this way has the advantage that the actual 
extent of comexsfciiv&om hybrid to dfrubk-straiidsd 
DHA becomes irrelevant Ansiysis of tea randomly 
picked globin clones- demonstrated the following 
(go! sfeowis); (1) five out of tea etees were Sail length 
as judged by restriction^*?^ analyst*; (2) two of 
the tea closer bad a Ja#iHI site Sis their insert, which 
is eharaetefi&fe of the rabbit j^glofoin eDNA (E&a* 
ii&dte et aL, 1977}:; (3) seqpesce analysis of one &i~ 
-Issgtfr K*^k>ne md om M^kngth ketone showed 
that these: rscombks&nts were Qidy^s&tig 14 and 15 
raucteotidfti, respeetfrefy, of the published 5'* 
witransbited region adjsseat to the cap structure of 

{*} F^peittes of the feoRV site e« pBR312 

The pBE322 vector used ia these studies has « 
fiovel feMiispg^ Se^iieacing of clones getserated with 
tbis vector has shown that the JfcaRV site doser to 
the E^RI site la the pksadd hm been caaverted to 
a if^HI site, iRe-examiaAdm of the ^eRV 
cksvage site has show that EcoRV geaer&tes bkut 
■ends rather th:ars 3'overh^.giag end^ (;L 
SehSdRraut, New E^aEd BioM^s, persa&id com- 
muttieaTion). By lookkgat the stmature and {Isiftkmg 
s^qu^ces of the McoBM site m pBR322 r it becomes 
apparent that the C-iailkig of the bfost ends wfil, 
mdeed, ereate a fei^HI site (Fig. 2) v C0NA Inserts 
cloned sato this -vector w tes eonveirieaitly sized by 
zuttmg the re^mbbaxits mth. M^mUl dmc. The 
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^coBV site in pB$322 



Cutting with ggo&Y gf^ser&tes 
-blunt ends 



Momopol^er tailing with d ; CTP 
qre^tas one n^r BafllHI site 



F%2v Tiie .geomtism of t^e n-sw J'^Hl site iu pBR322.'£ct>RV vsctor wse<S in eiyjr stu^ws. E$*ft&ta$n analysts m$ 



insert fragment will coataiti 188. bp of DNA from 
pBR322, strstcMag from the feRY site (po$ 187) to 
the BarmHI site (pos 375), 

Our original mcsntftVftXcKr asktgJbtjSV to prepay 
a dotitag vector wa^ of course, tbe ^suraptioa thst 
the taiimg would ttcxgttfc the iestrktion site, Eye& 
though that strata Mlsd, die oewly created femMI 
site Is vety useful for rsstriefe rite mappkg* Puce 
insert- ffsgme&i cass be e-o&veiifenily disrated by 
lasfejg one addition^ site ia the insert 

Next, as a more sinfigg&t test of our dotm^procs- 
$xttc f we generated eDN A closes with, a longer a&cf 
much less abradant mKNA, bovine p^proeriks- 
pMta mRNA, This mRNA is about 1300; urates* 
lides constitutes appros, Q J%. of the taM 
joiy{A) + .RNA m bo™© adrenal m&d*jlia aM has 

eDMA daoiftg tedmkpes (Gtthkr et &t> I$82;.Nod& 
et a!,, 1 Ml). Toia! po!y(A) + RNA from bovine adre- 
8&raedti8&wtti^^ 1-3 kbslradass era. 

a SJiCrosei gradient, A eDNA. library was sst&blisJi&d 
from this RNA by the ouSmeci pnoc«dn»* Has m&B. 
scale titration of soverai wctongDNA ratios Is 
tratediG Table I. .The ife&i library was -esfcablishsd Jby 
wsHag up expedmmtai poCat No. 2 KKMbkL tMag 
a Saa! amount of 30 isg of doMMe^str^died, G4mlsd 
cBNA {derived ttom 200 tig of mRNA) and 13 
of pBR322 vector, we were able to geasrats abo^t 
500000 clones. This give& an. efffckacy of sboat 10* 
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was on the order of 0.2% , 

Seraaiag of this aew library with & jroeiik^ haim 
oDNAfrom earlier work (<3utfer et tU 1982) allow- 
ed as to isolate sever aJ hot pcosake^haHn doses. 
Their isserfs were attained by dipstkm with 
BomEL 'Big. 3 s&ows t&st sight of thorn twdve 
ctoaes had as insert of 1 kb or tager, Smce the 
puMlshedle?agtb of pfepro^k^phalte mSliA is 1323 
mdeei&des [exdadtog the po3y(A)^an], fill tegth 
etas should ca^tafc about 1500 bp, raidtfog tern 
a ifcttttHI ias-ert of 1223 bp + IWhp (ths pBl~ 
dsrived fragment) appi^x. 100 bp [the dotted 
partioa of the poly{A>tdI pks the GOtsils]. Clones 
Ho, 921 (Isbs 10} gad No. 1021 (tos 12) fefflled 
tills ent«fkjH Th&$ wsra further studied by chemical 
se^nenck^ {Fjg. 4)s Sinc« Hie Initiator AUG codoa 
m jmpftK^^ is pM aJf an Nml 

(Kcida ^ the ^ombmasQt^ w w cut with 

Nml y khdlsd by dthef filing m mih Wmow tag- 
ment of DMA polymerase I ¥ or by M^iiig 
poi^cieotide fEfease-. :Sufesequ^Qt cuttfcg with 
BttmHI gsasr&JM sb^ly esd4abdied ^spieeLt^ 
. Thess fr^gsaeEtts wrc Shm sequmced. lie results 
(Fig, 4} itow that one <mz d®m$ y No, 1021, is 
m$ to lbs p^hMssd preproes^fpiialin 
eDNA (NToda «t al s Frimer extosios «xp«ti" 
meiits bad indlcMM that ti^ mEHA Is atat 65 
nudeQtidess -basg«r than, tht aDNA Msejt ooslatofid 
m No, 1621 (Noda es al., 1982), Siuo^ il ls appmM- 
matefy 50 EtucJeotides kfEiger thaa re^mbkMt 
No. 1021, No. 921 has thits a ve?^y goo<! dbmitce of 



TABLE I 

Effect dT^dglsj ^tkfS; tAiB) §f{A) C^Aikd p$R$2%vmwtQ (B) afeiiat me^ufbiy eDNA iSa the ssforaif!$ «Smeq$ey 



Amj*aKrsg Met tr^R«Ss*matmt mire 4mn m m$$m$ fa MATPtlAtS AND- METH023»Su sactson Oisaiiig *aj»raoaM pBB^^tbe 
t^steBBtiGE isffldsfitcy was 2 X, 10 $ s^bsi^^ Tke. ^tor^erfv^ background was atait i sda-ny/ef {Exp. Mo, 1). 
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Fig, 3L Aa&lym tff {W£{3r{»6^«phsdifi -don«« b$ fesidcSj^Ji .mapping. Twslvs r&eembjfissfsis w*Kfe analyaftsS by ^i^esilttft wii.h S'amlll. A 

M-&iig& pr^ratepli^n^DNA kmtt h 'sxpeetail to .S»« > bp licmg. Clones No, 921 (Istw 10} and No. 1031 (jtaw 12) ftdflU ftii- 
criterion Their fasem ate ma* k&d with &a arrow ia a white cirde in the; %ura, Markers were A 0NA digest with HiitdM md $X\14 
0NA digests telli 

18 2£f 30 40 £0 SO Tfi SO 9Q ; 

AttSCSOCGftfi G&CCS&SfceC SCT^TSCGCT GrcJtfCCGCSG C^GSCCGW* OMftGCGftGA- E^MSaCCCG CCCXSCTOTCC W^CTCCC 



ag mccmc&m stgmsgcccs cccsc^cc ^osea^ccc 



loo iio 120 ud 140 iso 

ercsecsftss. sstosccgcg** Aeccsg^rc c*e<3A.ccsAc GTsecresrccc cd&M&acscM 

cpc^osrgjv mcscccce^ .ftccossTTrc cAasiitccme. CTec:cEt©Gce: c^AACAGefifi cmccccm-si gcs ess. ••m > » . i >E 

met vm 

Fig. 4> iParijai uittms N^ ^l mtl 1G2.5 (iitie A) *ist<3 &am$tttfratfi La the pubfcfo^ -^quenfte ' of tJtc'-S'-iisrroiasiJ, 

re^Oft of pfepmenke^hftii^ mRMA, (Ime B). Both stfafrds were segueH£«tf for each The two seqaesfcess are ii£eatical'<eix££pl for 
& single b&s^cft&sge. !b ao&ti*m 1 14 (*X thfete is a Cla doae Ho. 921 md a O ia cloae Na , Nud^tiiks 1*48 '? enseal mew $equea<£ 
is3tf«e?i3BtioEi fdertvcd tea sfatm $2 1 , C&iss Wll m& fee pabfrskeil ^sprocufcepMk s^mmcs are >de?itteal m teagtk The itatkt&r cadoa 
witto ti&i&rf sfts« which «ad4&tidtal for se^iaeaelag, is yRdertki«d (see RESULTS AMD DISCUSSION, astta t% tiwag 
same kfeeM site .for b<?& e&oes, 153 nucleotides were a&o seoueaccd hm ihs eodfcg regies fto arafoe* acid residue No. 51), This 
iei^aiaxat&d stimpiete agreeaieat teweea the published seauease- md owr cLoaes (not skswai 



representing a campfete eDMA fraasctipi of 
preproerskspfa&hii jnRNA. These: data demonstrate 
that our mefisod h abte to yi«id. complete cDNA 
copies of cojoisid«rtthto a&e that ars f aithfai trans-* 
cripts edt-iMr nqpierih* fliXNAft. 

So far, we have used litis procedure lo geaerste 
about haif a deassa Mihraries from dMet^i mRKA 
sources. We have eoasiatsstly obtained eSMtmdes 
of SOD 000 cioEss/jagmRNA or grsatsr. In oar hands, 
t&is represents sta bmprrwrncnt of about 10- -to 
SC4old ow what ws have obtained with the S 1 
meOofi . Our expsranes is feat sks ermehmtsrit of the 
pafy(A) * KM A mter a sucrose .gradientf helps to jit?- 
prove jdeMs a&d transcnpt Isrigtbs. coasitoafoly < Ths 
kmgost clone obtained to date has an insert of 14 kfo 
atid was roadc from nsBNA thai was enriched for 
& size class of 1>5 to 3kb, Uafrsctionat^d 
poly(A) * ENA roa&mdy gives rise to eDRA inserts 
tb&l ars up to Okb in sim 

This procedure ^tadd^abiy simpffi^s previous 
me&ods'Btui thus facilitates the d&akg of fare 
inENAs, 



We would Hke to th&ak Dr, Fred Bseh for per- 
fonmag the -sequence analy.sk of the glqbiis clones. 
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